Inhibition of phosphofructokinase activity in pancreatic islets in phosphate depletion.
Phosphate depletion (PD) causes marked and significant reduction in glucose-induced insulin secretion by pancreatic islets. Certain data suggest that a defect in glucose metabolism, prior to the generation of glyceraldehyde-3-phosphate, by the islets is partly responsible for the impairment in insulin secretion. Phosphofructokinase-1 (PFK-1) is the enzyme that facilitates the conversion of fructose-6-phosphate to fructose-1,2-bisphosphate, a step in the glycolytic pathway that precedes the production of triose phosphates. It is, therefore, possible that PD impairs the activity of this enzyme and contributes to the defect in glucose metabolism by pancreatic islets. We studied the Vmax and Km of PFK-1 for fructose-6-phosphate in islets obtained from PD rats and pair-weighed (PW) animals fed the PD and normal diets, respectively, for 6 weeks. PD did not affect the Vmax of PFK-1 but the Km of the enzyme for fructose-6-phosphate was significantly (p less than 0.01) higher in PD (0.364 +/- 0.056 mM) than in PW rats (0.244 +/- 0.019 mM). The data demonstrate that in PD (a) the affinity of PFK-1 for its substrate fructose-6-phosphate is reduced; (b) the combination of normal Vmax and high Km points toward the presence of a negative allosteric effector, and (c) the change in the activity of PFK-1 contributes to the defect in glucose metabolism by the pancreatic islets.